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The char acker of magnetic i n kernel j ons in La Sr~Lu— 0 and 
Y-Ba-Cu 0 syskoms is of primary importance for analysis of high-T c 

superconduckiv l.ky in those compounds. Neutron diffraction 
experiments showed the anti ferromagnetic ground state for 
nonsuperconduok in/5 La^CuO^ and Ylla^Cu^O^ with the strongest 

ant i forromngnet i c superexchange being in the ab plane [1,2]. 

Non super conduct .i ng "1-2 3" system lias even two Neel temperatures 
t ar«d T The first uno corresponds to the- ordering of Cu atoms 

N 1 N 7 

in the CuO pianos, i’ w? reflects the antiferromagnetic ordering of 

magnetic moments in CwO chains relatively to the moments in the 
pianos T and T depend strongly on tiie oxygen content [3] 
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. i and T 80 K, but T 230 K and T =10 K for 

<.(1 1.0 describe magnetic interactions in liigh-T 
lasing, on the LMTO hand structure calculations. 

I, ?on jia.j anio tor s can ho defined from tiie effective 
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When lie* magnetic moments are not too large, as copper 
magnetic moments in superconducting oxides, «J. ^ parameters can he 

defined through the non-local magi) otic susceptibility 
of spin restricted solution for Uio crystal 1.4,5']: 
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7. 1 :> ,; |' G nondiagonal Green function which can be calculated 
through the energy spectrum E (K) and V' L (^) of the 

I..MTO hand Etonian. I. in formulae {?.) in interatomic exchange 

parameters of atom i Duo to the sharp dependence of nondiagonal 
bzeen function (l , L (E) on the IJ the integral (3) should be 

calculated as contour integral in complex plane. 

... . J! e «i 3UltS r° f nonlocal magnetic susceptibility calculations 
' ,V n 1 j ’ ° exchange interaction parameters for La CuO and 
Yir z U 37 systems are given in the Table. 

Strong anisotropy oT exchange interactions in the ab plane 
and along the c axis in La^CuO^ is obviously seen. The value of 

Neel temperature found agrees well with the experimental data 
available. In the yila^Cu^O,., system there is strong 

ariti ferromagnetic Cu-0 Cu interaction in the CuO z plane, which 

re«>u Its in an t i .ftivronxxftnoi.io ground state of YHa Cu 0 

Supcrexchange of Cul 04 CuJ? type is anti ferromagnetic^also, in 
accordance with the experiment. Using the simplest mean field 
approximation 3 | J | sS( U » 1 ) , where z i s the number of the 

nearest magnet. ie neighbours, it is possible to estimate Neel 
temperature values. They are T n f = 265-314 K, T N2 = 61 K agree 

well with the experimental data. Large ferromagnetic moment 
exchange in Cul 04 Cul chains ( which follows from NMJR 
experiments 1 6 ] also ) does not influence antiferromagnetic 
ordering as when « I a I I the chaines are broken. 

n the planes of 1- system there are quite strong 
antiferromagnot.o Cu-0 and 0-0 Interaction which appear due to 
hole., in ox. i gen subbands. Those results are in line with the 

n "‘ K, "' l " : - " r <»'«•>» in I,]*-,, superconductor.. 

suggested in fY|. 

Wo have performed also a number of I.MT0 spin -polarised 
calculates for Udf^Cu^ and Gdlla^Cu^ both for ferromagnetic 

and anti ferromagnetic ordering of magnetic moments. For 
an tiferromagnctjfT state the energy gap of 0.04 ev is formed at 
the Fermi level. Hpi.n splitting of (Id f states equals to 5 ev and 
maBnni.,,, mo™,..,,., of 0.1 in «.» The oaU «tlJJ of ^tobiUty 

parameters [» | leads to the conclusion oT more stable 

anti ferromagnetic ordering: the difference of J parameters is 

2:U) K (0 „> antl K (O.J. The value of s f integral in 

ant {ferromagnetic phase of Gdlla^Cu^ appears to be about 20 K, 
and correspond to smal I changes of T when Gd atoms enter the 
crystal lattice. 
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Table. Kxehanne in I.eraeL ion paramo tern for YHa ? Cu^O^ 

and La Cut) (Tor rs~ 1 /2 and t 0,07 J ly , 1 “0,11 Ry ) 
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